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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sintered magnet which has a high coercive force, is high enough in 
resistivity to restrain generation of an eddy current even if it is used for a motor where it is exposed to a 
fluctuating magnetic field, and manufactured at a low cost. 

SOLUTION: This high resistivity rare earth magnet is formed of material that contains one or more rare earth 
oxides R' mOn (wherein, R' is one or more rare earth elements including Y; (m) and (n) are 1, 2 or 2, 3 when R' is 
Ce, 2, 3 or 6, 1 1 when R' is Pr, 2, 3 or 4, 7 when R' is Tb, and 2, 3 when R 1 is other rare earth elements) and/or rare 
earth element R" (R" is one or more earth elements, including Y), a B composite oxide, and the residue which is R- 
T-B alloy (wherein, R is one or more rare earth elements including Y; T is Fe and/or Co) and/or R-T-M-B alloy 
(wherein, R is one or more earth elements including Y; T is Fe and/or Co; M is one or more elements selected out 
of Al, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, Ta, W, Ga, and Sn). 
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(54) HIGH-RESISTIVITY RARE EARTH MAGNET AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sintered magnet which has a high 
coercive force, is high enough in resistivity to restrain generation of an eddy 
current even if it is used for a motor where it is exposed to a fluctuating magnetic 
field, and manufactured at a low cost. 

SOLUTION: This high resistivity rare earth magnet is formed of material that 
contains one or more rare earth oxides R' mOn (wherein, R' is one or more rare 
earth elements including Y; (m) and (n) are 1, 2 or 2, 3 when R' is Ce, 2, 3 or 6, 
1 1 when R' is Pr, 2, 3 or 4, 7 when R' is Tb, and 2, 3 when R' is other rare earth 
elements) and/or rare earth element R" (R" is one or more earth elements, 
including Y), a B composite oxide, and the residue which is R-T-B alloy (wherein, 
R is one or more rare earth elements including Y; T is Fe and/or Co) and/or R-T- 
M-B alloy (wherein, R is one or more earth elements including Y; T is Fe and/or 
Co; M is one or more elements selected out of Al, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, 
Ta, W, Ga, and Sn). 
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CLAIMS 



[Claim(s)] 

[Claim 1] One or more sorts of rare earth oxide R'mOn (R' is one or more sorts of 
the rare earth elements containing Y m and n) In the case of 1 , 2 or 2 and 3, and 
Pr, in the case of 2, 3 or 6 and 1 1 , and Tb, in Ce, and/or all of 2, 3 or 4 and 7, 
and others are 2 and 3, they contain the multiple oxide of rare-earth-elements R" 
(one or more sorts of the rare earth elements in which R" contains Y), and B, 
respectively. The remainder is a R-T-B alloy (one or more sorts of the rare earth 



elements in which R contains Y, and T are Fe and/or Co), and/or a R-T-M-B alloy 
(the rare earth elements containing Y one or more sorts of R). It is the Taka 
specific resistance nature rare earth magnet characterized by being 1 or two or 
more elements with which T was chosen from Co and Fe and/or M were chosen 
from aluminum, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, Ta, W, Ga, or Sn. 
[Claim 2] The Taka specific resistance nature rare earth magnet according to 
claim 1 characterized by having the phase in which R-T-B and/or a R-T-M-B alloy 
have the crystal structure of a Nd2Fe14B mold. 

[Claim 3] The Taka specific resistance nature rare earth magnet according to 
claim 1 or 2 whose content of the multiple oxide of rare earth oxide R'mOn and/or 
R", and B is 0.0005 - 40 % of the weight. 

[Claim 4] A R-T-B alloy (one or more sorts of the rare earth elements in which R 
contains Y, and T are Fe and/or Co), and/or a R-T-M-B alloy (the rare earth 
elements containing Y one or more sorts of R) In the process which grinds the 
ingot alloy or quenching thin band of 1 as which T was chosen as from Co and 
Fe and/or M were chosen from aluminum, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, Ta, W, 
Ga, or Sn, or 2 or more elements The manufacture approach of the Taka specific 
resistance nature rare earth magnet which mixes and grinds B-203 powder and 
is characterized by sintering after orientation shaping in a magnetic field. 
[Claim 5] The manufacture approach of the Taka specific resistance nature rare 
earth magnet according to claim 4 that eight to 40 atom % and B are [ a R-T-B 
alloy / 0.1 to 10 atom % and the remainder ] T for R. 

[Claim 6] The manufacture approach of the Taka specific resistance nature rare 
earth magnet according to claim 4 or 5 which makes the amount of mixing of B- 
203 powder 0.0001 - 15 % of the weight. 

[Claim 7] The manufacture approach of claim 4 characterized by the mean 
particle diameter of B-203 powder being 0.1 micrometers - 5mm thru/or the Taka 
specific resistance nature rare earth magnet of six given in any 1 term. 
[Claim 8] The manufacture approach of the Taka specific resistance nature rare 
earth magnet characterized by heat-treating the Taka specific resistance nature 



rare earth magnet manufactured by the approach of seven claim 4 thru/or given 
in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a useful high specific resistance 
nature rare earth magnet and its manufacture approach especially in the 
industrial field of a rotating equipment, electronic parts, and an electrical 
machinery and apparatus. 
[0002] 

[Description of the Prior Art] The permanent magnet which consists of R (R is the 
same one or more sorts of the rare earth elements containing Y and the 
following), Fe, Co, and B, and the rare earth magnet which uses Nd as a 
principal component especially as R are widely used in the field of an electron 
and electrical machinery and apparatus industry from the height of the magnetic 
properties. 

[0003] For example, the conventionally cheap ferrite magnet has mainly been 



used for a permanent magnet type rotating equipment. However, to the demand 
of the further miniaturization of a rotating equipment, and increase in efficiency, 
although it was expensive, the high rare earth magnet of magnetic properties 
came to be used in recent years. Among the rare earth magnets generally 
marketed, since a Sm-Co system magnet has a high Curie temperature, its 
temperature change of magnetic properties is small. Moreover, corrosion 
resistance is also high and does not need surface treatment. However, since Co 
is used as a raw material, it is very expensive. On the other hand, a Nd-Fe-B 
system magnet has the highest saturation magnetization in a permanent magnet, 
and since Co is not used from a raw material, it is cheap. However, since Curie 
temperature is low, the temperature change of magnetic properties is large and 
inferior to thermal resistance. Since corrosion resistance is also inferior to 
coincidence, suitable surface treatment is needed depending on an application. 
[0004] 

[Problem(s) to be Solved by the Invention] Since a rare earth magnet is a metal, 
specific resistance is as small as about 1/100 100-200microomegacm grade of 
the specific resistance of the ferrite which is an oxide. Therefore, when used 
being exposed to the field to which this rare earth magnet is changed by rotating 
equipments, such as a motor, the eddy current generated by electromagnetic 
induction flows in large quantities, and a permanent magnet generates heat with 
the Joule's heat by that current. If the temperature of a permanent magnet 
becomes high, since especially a Nd-Fe-B system magnet has the large 
temperature change of magnetic properties, magnetic properties will fall and, as 
a result, the effectiveness of a motor will also fall. 

[0005] Enlarging magnetic coercive force is mentioned as one of the cure of this. 
By enlarging magnetic coercive force, magnetic thermal resistance lifting-comes 
to be hard of increase and irreversible demagnetization. Especially a Nd-Fe-B 
system magnet has the large temperature change of the lowness of the Curie 
temperature to magnetic properties, and various attempts which heighten the 
coercive force have been made. 



[0006] The approach by which effectiveness showed up most although the 
coercive force is heightened was the way of permuting a part of R of the R2 (Fe, 
Co) 14 B phase used as the main phase by heavy rare earth, such as Dy and Tb, 
and raising a crystal magnetic anisotropy. However, magnetic saturation 
magnetization becomes small, and since heavy rare earth is very expensive, this 
approach goes up [ magnetic cost ] it. 

[0007] There is the approach of dividing a permanent magnet into the approach 
for suppressing an eddy current small, and insulating to it. Although this 
approach has the effectiveness which makes calorific value small in inverse 
proportion to the magnetic number of partitions, it will raise the cost of magnet 
processing. 

[0008] Then, the attempt which is going to enlarge specific resistance of the rare 
earth magnet itself is made as a radical cure to an eddy current. 
[0009] Although the specific resistance of the Nd-Fe-B system rare earth bond 
magnet which used the resin binder is high about 100 times as compared with a 
Nd-Fe-B system sintered magnet, when it is used for motors for compressors, 
such as a refrigerator, the chlorofluorocarbon-replacing material and resin binder 
which are used as a refrigerant react, and a problem is in solvent-proof nature. 
Moreover, the coat of the bond magnet powder is carried out with a ceramic 
binder with a sol-gel method etc., direct compression energization is carried out 
in shaping metal mold after that, and the method of obtaining a full consistency 
magnet is proposed by JP,5-121220,A. This approach is difficult to reconcile 
sufficient magnetic properties to be able to present [ for degradation of the 
magnetic powder by a reaction with a binder etc. to advance, since heating more 
than the glass transition temperature (about 500 degrees C) of a ceramic binder 
is needed in case a magnet is hardened, and ] practical use, and high specific 
resistance, although the approach of binding bond magnet powder with low 
temperature more using a liquefied inorganic binder is proposed by JP.10- 
321427.A ~ practical use - it is difficult to provide sufficient magnetic properties 
and high specific resistance. An after consistency is formed and the approach of 



obtaining a high specific resistance magnet for which rare earth magnet powder 
was mixed with the fluoride of a rare earth magnet, the alkali metal which does 
not react, or alkaline earth metal, and/or the oxide with the insulating material is 
proposed by JP,9-186010,A and JP,10-163055,A. since the insulating material of 
a considerable amount must be added in order to obtain high specific resistance 
by this approach, the volume of a rare earth magnet phase decreases greatly 
and magnetization falls practical use - coexistence of sufficient magnetic 
properties and high specific resistance is difficult. The laminating of the high layer 
of electrical resistivity is carried out in the magnetization direction, only the 
specific resistance of the part into which an eddy current flows according to a 
skin effect is raised in J P,1 1-329809, A, and the approach of suppressing 
generation of heat by the Joule's heat is proposed. It is not effective when 
[ effective when the fluctuation direction of an external magnetic field and the 
magnetic magnetization direction are parallel as for this ] the direction shifts 
continuously like an actual motor but. 

[0010] Therefore, this invention aims at offering the high specific resistance 
nature rare earth magnet equipped with both high specific resistance and 
sufficient magnetic properties, and its manufacture approach. 
[0011] 

[The means for solving a technical problem and the gestalt of implementation of 
invention] this invention persons considered and examined various approaches, 
in order to obtain the rare earth elements, the iron, and a boron system sintered 
magnet it has a sintered magnet and high specific resistance and sufficient 
magnetic properties. Consequently, one or more (it is below the same) sorts of 
the rare earth elements in which R-T-B alloy [R contains Y, T the ingot alloy or 
quenching thin band of Fe, Co(it is below the same)], and/or a R-T-M-B alloy [1 
or 2 or more elements (it is below the same) with which M was chosen from 
aluminum, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, Ta, W, Ga, or Sn] One or more sorts of 
rare earth oxide R'mOnfR' is one or more sorts of the rare earth elements 
containing Y by setting at the process to pulverize, mixing and grinding B-203 



powder, and sintering after orientation shaping in a magnetic field, m and n 
respectively - Ce - a case -- one - two - or - two ~ three - Pr -- a case - two - 

- three ~ or - six -11- Tb - a case - two - three - or - four - seven ~ others 

- all - two - three - it is (below the same) -] - and/or - rare earth elements - 
R -- [-- R ~ Y - containing - rare earth elements - one - a sort - 
more than (below the same) ~] - B - a multiple oxide - containing - It found out 
that the high specific resistance nature rare earth magnet whose remainders are 
a R-T-B alloy and/or a R-T-M-B alloy was obtained, terms and conditions were 
checked further, and this invention was completed. 

[0012] Namely, this invention contains the multiple oxide of rare earth oxide 
R'mOn beyond (1) 1 sort and/or rare-earth-elements R", and B. In the process 
which grinds the ingot alloy or quenching thin band of the high specific resistance 
nature rare earth magnet characterized by the remainders being a R-T-B alloy 
and/or a R-T-M-B alloy and (2) R-T-B alloy, and/or a R-T-M-B alloy B-203 
powder is mixed and ground and the manufacture approach of the high specific 
resistance nature rare earth magnet characterized by sintering after orientation 
shaping in a magnetic field is offered. 

[0013] Hereafter, this invention is explained to a detail. In the process which 
grinds the ingot alloy or quenching thin band of **R-T-B alloy and/or a R-T-M-B 
alloy according to this invention Mix and grind B-203 powder and after 
orientation shaping in a magnetic field according to ** need to sinter By heat- 
treating the obtained alloy, the high specific resistance nature rare earth magnet 
characterized by the remainders being a R-T-B alloy and/or a R-T-M-B alloy can 
be obtained including the multiple oxide of one or more sorts of rare earth oxide 
R'mOn and/or rare-earth-elements R", and B. 

[0014] Here, R is one or more sorts of the rare earth elements containing Y, and 
is specifically chosen from Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 
and Lu. T is chosen from Co and Fe and/or M are chosen from aluminum, Si, Ti, 
V, Cr, Cu, Zr, Nb, Mo, Ta, W, Ga, and Sn. 

[0015] R' is one or more sorts of the rare earth elements containing Y, and is 



specifically chosen from Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, 
and Lu. In this case, in Ce, in the case of 1 , 2 or 2 and 3, and Pr, m and n are 2, 
3, or 4 and 7, respectively in the case of 2, 3 or 6 and 1 1 , and Tb, and, in the 
case of other elements, it is all 2 and 3. R" is one or more sorts of the rare earth 
elements containing Y, and is specifically chosen from Y, La, Ce, Pr, Nd, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, and Lu. 

[0016] Although it sets to this invention, B-203 powder is mixed and ground as 
mentioned above at the time of grinding of a R-T-B alloy and/or a R-T-M-B alloy 
and this is sintered after orientation shaping in a magnetic field Under the present 
circumstances, B-203 mixed powder melts [ B-2 03 ] near **450 degree C 
during sintering processing. ** Wet uniformly a R-T-B alloy and/or R-T-M-B alloy 
powder, and wrap them in. ** ** which B-2 03 used as a liquid reacts with a R-T- 
B alloy and/or R-T-M-B alloy powder, is returned, and becomes rare earth oxide 
R'mOn and/or rare-earth-elements R", and the multiple oxide of B - in the phase 
which all reduction reactions ended The multiple oxide of rare earth oxide R'mOn, 
rare-earth-elements R", and B remains in the state of distribution into a magnet 
as it is. ** By passing through the process in which liquid phase sintering 
happens with the alloy of B which it was returned with the remaining R-T-B alloy 
and/or R-T-M-B alloy powder, and its alloy, and was produced The high specific 
resistance nature rare earth magnet which the multiple oxide of rare earth oxide 
R'mOn and/or rare-earth-elements R M which are an insulator, and B is distributing 
to homogeneity in the R-T-B alloy which is a magnetic phase, and/or a R-T-M-B 
alloy constituent is obtained. 

[0017] Below, the manufacture approach of this magnet is explained in full detail. 
The powder of a R-T-B alloy and/or a R-T-M-B alloy constituent is produced first. 
The powder of this alloy constituent may grind the ingot alloy dissolved and cast, 
for example, and may produce it using a direct reduction diffusion method from 
an oxide etc. What ground the quenching thin band which quenched what was 
dissolved using the strip casting method may be used. Moreover, what ground 
the obtained alloy hydrogenation and by carrying out dehydrogenation may be 



used. Furthermore, what produced separately the main phase alloy powder 
which mainly contains the R2 (Fe, Co) 14 B phase of the main phase, and the 
assistant alloy powder containing a rare earth rich phase as mentioned above, 
and was mixed using two alloying methods may be used. 
[0018] R in this R-T-B alloy and/or R-T-M-B alloy powder is one or more sorts of 
the rare earth elements containing Y, and it is desirable to use Pr and Nd as a 
principal component. Moreover, permuting 0 - 20% of the weight of the whole 
amount of R by Dy and Tb has effectiveness in improvement in coercive force. 
Since [ any ] it is [ on acquisition ] expedient, two or more sorts of mixture (a 
misch metal, didym, etc.) may be used as R. In addition, R may not be pure rare 
earth elements and what contains an unescapable impurity on manufacture in 
the available range on industry does not interfere. As for R, it is desirable to 
occupy 8 - 40 atom %. If there is less R than this range, R used for reduction 
runs short, and when big and rough alpha-Fe deposits in an alloy, there is a 
possibility of reducing coercive force. Moreover, if there is more R than this range, 
the abundance ratio of the R2 (Fe, Co) 14 B phase of the main phase which is a 
ferromagnetic phase will decrease, and there is a possibility of reducing residual 
magnetization. 

[0019] Although T in a R-T-B alloy and/or R-T-M-B alloy powder is Fe and/or Co, 
50 in an alloy - its 80 atom % are desirable. When there is less T than this range, 
the abundance ratio of the R2 (Fe, Co) 14 B phase of the main phase which is a 
ferromagnetic phase decreases, and there is a possibility that residual 
magnetization may fall. On the other hand, when there is more T than this range, 
there is a possibility that coercive force may decline into an alloy when big and 
rough alpha-Fe deposits. 

[0020] B in a R-T-B alloy and/or R-T-M-B alloy powder has desirable 0.1-10 
atom %. Said abundance ratio of the R2 (Fe, Co) 14 B phase of the main phase 
which is a ferromagnetic phase if out of range decreases, and there is a 
possibility of reducing residual magnetization. 

[0021] What is necessary is for the presentation of R, T, and B in a R-T-B alloy 



and/or R-T-M-B alloy powder to be [ above-mentioned ] within the limits, and just 
to decide it according to the coercive force and residual magnetization which are 
needed. 

[0022] M in R-T-M-B alloy powder is 1 or two or more elements which were 
chosen from aluminum, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, Ta, W, Ga, or Sn. Although 
these elements are effective in making coercive force increase, they reduce 
residual magnetization. What is necessary is just to decide the loadings 
according to the coercive force and residual magnetization which are needed. 
[0023] In this invention, the above-mentioned R-T-B alloy and/or R-T-M-B alloy 
powder are mixed with B-203 powder. As for the amount of mixing of B-203 
powder, it is still more preferably desirable to consider as 0.01 - 10 % of the 
weight 0.0001 to 15% of the weight. If there are too few amounts of mixing of B- 
203 powder, the amount of the multiple oxide of rare earth oxide R'mOn of an 
insulator and/or rare-earth-elements R" which it is returned and are produced, 
and B decreases, and specific resistance of the magnet after sintering may fully 
be unable to be raised. Conversely, if there are too many amounts of mixing of B- 
203 powder, the abundance ratio of the R2 (Fe, Co) 14 B phase of the main 
phase which is a ferromagnetic phase decreases, and practically sufficient 
magnetic properties may not come out. What is necessary is just to decide the 
amount of mixing of B-203 powder on the balance of the specific resistance and 
magnetic properties which are needed for a sintered magnet. 
[0024] The mean particle diameter of B-203 powder has 0.1 micrometers - 5 
desirablemm. The result as the case where condensed oxide powder in less than 
0.1 micrometers, and oxide powder with a big particle size is used with the same 
particle size is brought. On the other hand, when B-203 powder of the particle 
size exceeding 5mm is used, there is a possibility that it may be unmixable in the 
condition of having fully distributed with rare earth alloy powder, at the time of 
mixing. 

[0025] Although B-203 powder is pulverized after mixing to the above alloy 
constituent powder and then is fabricated among a magnetic field, the conditions 



of orientation shaping in a magnetic field have a magnetic field 5 - 20kOe, and 
desirable compacting pressure 300 - 2000 kgf/cm2. 

[0026] Subsequently, the green compact which carried out orientation shaping in 
a magnetic field is sintered. Sintering temperature has [ sintering conditions ] 
good 1000-1200 degrees C in inert atmospheres, such as N2 and Ar, or a 
vacuum. If sintering temperature is lower than 1000 degrees C, the consistency 
of a sintered compact may not go up enough and coercive force may not go up to 
coincidence, either. If sintering temperature becomes higher than 1200 degrees 
C, in order to exceed the melting point of R2 (Fe, Co) 14 B phase, there is a 
possibility that grain growth may be carried out greatly and coercive force may 
fall. 

[0027] It is good to heat-treat after sintering, in order to raise magnetic properties 
further. Although a pattern called a temperature up, maintenance, and a 
temperature fall generally performs this heat treatment in temperature [ of 400- 
800 degrees C ], and time amount 0.5-10 hours, if needed, this may be 
repeated or a phase or the pattern to which temperature is changed continuously 
is sufficient. 

[0028] The multiple oxide of one or more sorts of rare earth oxide R'mOn and/or 
rare-earth-elements R" which were produced by the reduction reaction to B-203 
powder of the R-T-B alloy of a raw material alloy and/or a R-T-M-B alloy, and B is 
contained in the sintered magnet of this invention, and specific resistance is 
raised when this is distributing uniformly in a magnet. 

[0029] The rare earth magnet of this invention obtained as mentioned above One 
or more sorts of rare earth oxide R'mOn (R' is one or more sorts of the rare earth 
elements containing Y m and n) In the case of 1 , 2 or 2 and 3, and Pr, in the case 
of 2, 3 or 6 and 1 1 , and Tb, in Ce, and/or all of 2, 3 or 4 and 7, and others are 2 
and 3, they contain the multiple oxide of rare-earth-elements R" (one or more 
sorts of the rare earth elements in which R" contains Y), and B, respectively. The 
remainder is a R-T-B alloy (one or more sorts of the rare earth elements in which 
R contains Y, and T are Fe and/or Co), and/or a R-T-M-B alloy (the rare earth 



elements containing Y one or more sorts of R). It is the high specific resistance 
nature rare earth magnet characterized by being 1 or two or more elements with 
which T was chosen from Co and Fe and/or M were chosen from aluminum, Si, 
Ti, V, Cr, Cu, Zr, Nb, Mo, Ta, W, Ga, or Sn. It has the phase in which the above- 
mentioned R-T-B alloy and/or a R-T-M-B alloy have the crystal structure of a 
Nd2Fe14B mold (R2(Fe, Co) 14B), and it is desirable that eight to 20 atom % 
and B is [ two to 25 atom %, T, or T+M ] the remainder concretely for R in an 
alloy. 

[0030] Furthermore, as for the content of the multiple oxide of rare earth oxide 
R'mOn and/or rare-earth-elements R", and B, it is desirable to make it become 
0.5 - 30 % of the weight more preferably 0.0005 to 40% of the weight in total. 
When the amount of an oxide may not show the effectiveness that there are too 
few amounts and they raise specific resistance at less than 0.0005 % of the 
weight and exceeds 40 % of the weight, there are the magnetic properties of a 
sintered magnet, especially a possibility of dropping saturation magnetization. 
What is necessary is just to decide the content of rare earth oxide R'mOn on the 
balance of the specific resistance and magnetic properties which are needed for 
a sintered magnet. 
[0031] 

[Example] Although an example and the example of a comparison are shown 
and this invention is explained concretely hereafter, this invention is not restricted 
to the following example. 

[0032] The metal raw material was dissolved so that it might become a 
presentation given in the [examples 1-15] table 1, and the alloy ingot was 
obtained. To the powder which carried out coarse grinding of this alloy ingot, it 
mixed at a various rate so that it might become weight % given [ B-203 powder 
with a mean particle diameter of about 0.5mm ] in Table 2 on the whole, and to it, 
this powder was pulverized using the jet mill. The obtained powder was sintered 
at 1 100 degrees C in Ar ambient atmosphere after orientation shaping in a 
magnetic field for 2 hours, and the sintered magnet was produced. 



[0033] The magnetic properties of the sintered magnet obtained in Table 3, the 
content of an oxide, and the specific resistance measured with the four probe 
method are described. Although a residual magnetic flux density falls, specific 
resistance increases it by the increment in the addition of a rare earth oxide, as 
shown in Table 3. 

[0034] Moreover, as a result of observing a characteristic-X-ray distribution 
image using EPMA about the obtained sintered magnet, existence of the multiple 
oxide of a R-T-B alloy, a R-T-M-B alloy, rare earth oxide R'mOn, rare-earth- 
elements R", and B was checked, and the phase with the crystal structure of the 
Nd2Fe14B mold of R-T-B/R-T-M-B was checked in the powder X diffraction. 
[0035] The metal raw material was dissolved so that it might become a 
presentation given in the [examples 1 and 2 of comparison] table 1, and the alloy 
ingot was obtained. Except not adding B-203 powder, it was operated like the 
example 1 and the sintered magnet was produced. The magnetic properties of 
this sintered magnet and specific resistance are described in Table 3. 
[0036] Moreover, as a result of observing a characteristic-X-ray distribution 
image using EPMA about the obtained sintered magnet, only existence of a R-T- 
B alloy and a R-T-M-B alloy was checked, and the phase with the crystal 
structure of the Nd2Fe14B mold of R-T-B/R-T-M-B was checked in the powder X 
diffraction. 
[0037] 
[Table 1] 
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73.5 


2 


6 






























3 


22 


- 


- 


73.5 


1.5 


3 






























4 


30 


- 


- 


67 


1.5 


1.5 






























5 


16.5 


1 


1 


71.5 


2 


6 


0.5 


0.5 


1 
























6 


16.5 


1 


1 


71.5 


2 


6 


0.5 


0.5 


0.5 


0.5 






















7 


16.5 


1 


1 


72 


2 


6 


0.5 


0.2 


0.3 


0.3 


0.2 




















8 


16.5 


1 


1 


72 


2 


6 


0.5 


0.2 


0.2 


0.2 


0.2 


0.2 


















9 


16.5 


1 


1 


72 


2 


6 


0.5 


0.2 


0.2 


0.2 


0.2 


0.1 


0.1 
















10 


16.5 


1 


1 


71.5 


2 


6 


0.5 


0.2 


0.3 


0.3 


0.2 


0.2 


0.2 


0.1 














11 


16.5 


1 


1 


71.5 


2 


6 


0.5 


0.2 


0.3 


0.2 


0.2 


0.2 


0.2 


0.1 


0.1 


- 


- 


- 


- 




12 


16.5 


1 




71 


2 


6 


0.5 


0.2 


0.3 


0.3 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 










13 


16.5 


1 




71 


2 


6 


0.5 


0.2 


0.3 


0.3 


0.2 


0.2 


0.2 


0.2 


0.2 


0.1 


0.1 








14 


16.5 


1 




71 


2 


6 


0.5 


0.2 


0.3 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.1 


0.1 


0.1 






15 


16.5 


1 




71 


2 


6 


0.4 


0.2 


0.3 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.1 


0.1 


0.1 


0.1 


VcXtm 


1 


15 






75 


2 


8 




























2 


13 


1 


1 


72.5 


2 


8 


0.4 


0.2 


0.3 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.1 


0.1 


0.1 


0.1 



A unit is atomic % [0038]. 
[Table 2] 









[fi*%] 




i 


0.5 




2 


1.5 




3 


3 




4 


6 




5 


1.5 




6 


1.5 




7 


1.5 




8 


15 




9 


1.5 




10 


1.5 




11 


1.5 




12 


1.5 




13 


1.5 




14 


1.5 




15 


1.5 




1 




2 





[0039] 
[Table 3] 















[3ft<H] 


[kOe] 


[kQ] 


[Qcm] 




i 


3.2 


13.8 


11.0 


3.9X10-" 




2 


6.6 


10.6 


10.5 


B.3XKT 1 




3 


13.5 


7.8 


9.5 


1.8X10' 3 




4 


27.8 


40 


8.0 


7.4X 10' 3 




5 


6.7 


12.5 


10.0 


B.7X10 4 




6 


6.6 


12.3 


9.9 


8.6X 10 4 




7 


6.6 


12.3 


9.7 


8.4X 10" 4 




8 


6.5 


12.2 


9.6 


8.5X 10' 4 




9 


6.8 


12.0 


9.5 


8.4X 10-* 




10 


6.6 


12.1 


9.5 


8.7X10' 4 




11 


6.8 


12.4 


9.4 


8.6X 10' 4 




12 


6.5 


12.3 


9.3 


8.5X 10' 4 




13 


6.6 


12.3 


9.3 


8.6X10 4 




14 


6.7 


12.2 


9.2 


8.4X 10" 4 




15 


6.6 


12.4 


9.2 


8.5 X10" 4 




1 




13.5 


12.0 


1.8 X10 4 


2 




15.6 


11.7 


1.9X10 4 



[0040] 

[Effect of the Invention] According to this invention, a sintered magnet with the 
big specific resistance by which generating of an eddy current is suppressed also 
on a service condition which is exposed to fields to change, such as high 
coercive force, a high motor, etc., can be manufactured by low cost. 



[Translation done.] 



